San Carlo is not in short of praise for its acoustics but, to the knowledge of the writers, no objective study about this subject has ever been published till now, This paper reports the results of acoustic measurements carried out in the aim of obtaining classical parameters describing tbe acoustics of tbe San Carlo objectively. They disclose a behavior which is typical of the italian style opera house.
HISTORICAL OUTLINE AND MAIN FEATURES OFT= TEATRO DI SAN CAWO
The Teatro di San Carlo (TDSC) was built by King Charles of Bourbon who wished to provide his capital city with a new theater to substitute the old and crumbling theater of San Bartolomeo to be demolished. On the 4th March 1737 a contract was signed with the architect Giovanni Antonio Medrano and the contractor Angelo Garasale. The completion term was fixed for the end of the same year at a cost of 75,000 ducats. This contract was honored and the San Carlo was opened on the 4th November 1737-the king's nameday -with Metastasis's opera "AchilIe in Sciro", The music was by Domenico Sarro who also conducted the orchestra. After a long period of splendor, during which the outside of the theatre was renewed by the architect Antonio Niccolini on the orders of Murat, the TDSC was completely destroyed by a fire on 12th February 1816. Only six days after the fire King Ferdinand of Bourbon entrusted architect Niccolini to rebuild and restore the TDSC as it had been before the fire. By respecting Medrano's plans the auditorium remained horseshoe-shaped, 28.60 m long, 22.50 m wide; the 184 boxes were arranged in six tiers, including the royal one. The stage was enlarged (33.1 m x 34.4 m). The decoration were renewed and a still existent painting by Giuseppe Cammarano embellished the ceiling. It depicts Apollo introducing the greatest poets in the world to the goddess Minerva. Apart from the introduction of the orchestra pit, which was suggested by Giuseppe Verdi in 1872, the substitution of the central chandelier for the electrical lighting in 1890, the construction of the new~oyer with a new wing given over to the dressing rooms of artists, the theater has undergone no substantial changes. The auditorium is the same today as when Stendhal saw it the evening of the theater reopening on 12th January 1817. "There is nothing in all Europe, I won 't ST comparable to this [heater, but which give.v the slightest idea of what it is like..., i{ dazzles the qes, enraptures the soul... ". Today, due to safety regulations, the seating capacity of the TDSC is 1500. The volume of the auditorium is nearly 14,000 ml without including a 2.3 m deep air space above the canvas by Cammarano. The volume of the stage house is about 27,000 m3. The orchestra pit has an average transverse length of 15.8 m and a width along the centerline, from the stage to the railing, of 7.2 m. Its depth is 2.3 m at the edge of the stage. The orchestra pit can be given a variable overhung for opera or ballet performance, otherwise it can be closed completely to extend the stage floor.
MEASUREMENTS AND RESULTS
Measurements were performed in order to evaluate meaningful objective criteria for listeners in the auditorium. Owing to the symmetry of the theater, receiving points were considered only in the right side half of the auditorium. Eight points were located at ear height in the stalls, roughly uniformly. Seven further points were distributed ahost uniformly on the right side wall of the auditorium at the very front of the same number of boxes. A set of tests was carried out when the unoccupied TDSC was fitted for a symphonic concert. The pit was closed completely and the stage house was decoupled from the main hall, to a certain degree, by a thin wooden curtain covered by a velour glued over its surface. The omnidirectional sound source B & K type 4241 was placed on the floor of the stage under the top of the proscenium arch, It was fed with maximum length sequences generated by a MLSSA analyzer(1) which yielded a sound pressure impulse response for each measuring microphone location. The same measurement procedure was followed for a second set of measurements carried out when the TDSC was fitted for an opera performance. In this event the orchestra pit was open almost completely and the stage house was fitted with scenery for the specific performance. The sound source was located a first time on the stage, a little forward with respect to the symphonic concert position, and a second time at the center of the pit. The collected impulse responses allowed the calculation of the Reverberation Time RT (-5/-35 dB), the Early Decay Time EDT (2), the Clarity C80 (3), the Strength G (4), the Lateral Efficiency LE, as defined in (2). Other calculated objective acoustic parameters are not reported herein. Table 1 shows the mean and the standard deviation of the above mentioned parameters for the two groups of measurements performed with the sound source on the stage and the two fittings of the TDSC. The same parameters are presented in Table 2 for the set of measurements carried out when the sound source was located in the orchestra pit and the TDSC was fitted for an opera performance. The average LE's resulted 0.11 (0.05) in the first case and 0.18 (0.05) in the second one.
The reported data discloses that the TDSC, on average, shows an acoustic behavior similar to that of large opera houses of the italian style. To summarize: 1) a short RT in the middle frequency range; 2) a high initial slope of the sound level decay; 3) a high clarity and 4) a poor early lateral sound. This situation results mitigated a little when the sound source is located in the orchestra pit. 
